Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. Forty-one observation wells and two stratigraphic test holes were drilled near the Shelby County landfill in east Memphis. These wells were installed as part of an investigation on possible vertical leakage of ground water from the shallow aquifer into the Memphis Sand aquifer. The shallow aquifer consists of about 45 to 55feet of alluvial silt, sand, andgravel. This is separated from the underlying Memphis Sand aquifer by about 30 to 60 feet of silt, silty sand, and clay in the confining layer.
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FACTORS FOR CONVERTING INCH-POUND UNITS TO INTERNATIONAL SYSTEM OF UNITS (SI)
For the convenience of readers who may want to use metric units rather than inch-pound units, the data may be converted by using the following factors: . Seu Level: In this report "sea level" refers to the National Geodetic Vertical Datum of 1929 (NGVD of 1929)--a geodetic datum derived from general adjustment of the first-order level nets of both the United States and Canada, formerly called "Sea Level Datum of 1929." INTRODUCTION Forty-one observation wells and two stratigraphic test holes were drilled near the Shelby County landfill in east Memphis. These wells were installed as part of an investigation on possible vertical leakage of ground water from the shallow aquifer into the Memphis Sand aquifer. The shallow aquifer consists of about 45 to 55feet of alluvial silt, sand, andgravel. This is separated from the underlying Memphis Sand aquifer by about 30 to 60 feet of silt, silty sand, and clay in the confining layer.
Thirty wells completed in the alluvium were generally less than 50 feet deep. The depth to the water table ranged from about 15 to more than 45 feet below land sugace. Four observation wells were completed in the upper part of the Memphis Sand at two sites. Water levels in the Memphis Sand were generally 35 to 40 feet below land surf uce.
,. :;c ._, !'TheShelbyCountylandfill,operated by the Shelby County Department of Public Works, receives domestic and municipal waste. Proposed expansions of the landfill led to the investigation of an area to the west of the current landfill in 1978 (Garman, Tennessee Department of Public Health, written commun., 1978) and north of Walnut Grove Road in early 1986 (Ashner, Tennessee Department of Health and Environment, written commun., 1986) by the Tennessee Division of Solid Waste Management. Data from the investigations indicated an area of depressed water levels in the shallow aquifer that could have been caused by vertical leakage to the underlying Memphis Sand aquifer.
The U.S. Geological Survey (USGS), in cooperation with the Shelby County Department of Public Works and the Tennessee Department of Health and Environment, Division of Solid Waste Management, began an investigation of the landfill area in July 1986 to investigate the extent and amount of vertical leakage. The purpose of this report is to present data concerning well construction, lithology, and ground-water levels near the Shelby County landfill.
SITE DESCRIPTION
The Shelby County landfill is located on the east side of Memphis and has been constructed on the flood plain of the Wolf River ( fig. 1 ). Agricultural land surrounds the landfill to the north and east, and the Wolf River forms the western and southern boundaries. The landfill area is drained by a number of intermittent streams that flow to the Wolf River. The top of the landfill is at an elevation of 290 feet above sea level, about 40 to 45 feet higher than the surrounding land surface.
The area around the landfill is underlain by unconsolidated sand, silt, and clay. The general stratigraphic sequence of concern in this area includes, in descending order, the Wolf River alluvial deposits, the Jackson Formation-upper Claiborne Group confining unit, and the Memphis Sand of the Claiborne Group (Graham and Parks, 1986) .
WELL CONSTRUCTION
During July and August 1986, 30 observation wells were installed in the landfill area. Thirteen additional wells were constructed during November 1986 and June 1987 ( fig. 1 ). Thirty-two wells were completed in the alluvial aquifer. Four of the shallow wells were later destroyed. Four wells were completed in the upper part of the Memphis Sand. These four wells are MS-l, MS-2, MS-3, and MS-4. Five observation wells (11, 24, C-l, C-2, and C-3) were completed in the confining layer. Multiple wells were installed at two sites. The first is located southwest of the landfill, near the Wolf River. The other site is located in a field north of the landfill ( fig. 1 ). Two stratigraphic test holes, SH:Q-124 and SH:Q-130, were also drilled.
Most of the wells were drilled with a CME-55 auger rig by USGS personnel. The wells were constructed in June 1987 and the two test holes ! were drilled by the U.S. Army Corps of En-., ,;' ginetrs using a Failing 1500 mud-rotary drill rig. ' All of the wells were completed with polyvinylchloride (PVC) casing and screen and were sealed with bentonite pellets and cement slurry. Well-construction data are summarized in table 1, and construction diagrams are included in Appendix A.
All wells completed in the alluvial aquifer and underlying silt and clay of the confining unit were completed with either 2-or 4-inch screen and casing. The formation was allowed to collapse around the screen and a bentonite seal was installed to prevent the movement ofwater along the borehole. The remaining annulas was backfilled and a well protector and surface seal M'ere installed. Wells drilled with the mud-rotary rig were flushed with water from the drill rig to remove the drilling mud from the borehole. Wells MS-1 and MS-2 were developed for about 8 hours using compressed air. 3, 4, 8, 9, 10, 11, 13, 21 , and 25 were completed in the alluvial aquifer and were later found to be dry. Wells 11 and 25 were deepened and completed in the confining unit below the alluvial aquifer. Wells 3A, 4A, 8A, and 21A were installed to about 50 to 55 feet below land surface near the dry wells. The screens were filled with bentonite pellets and the casing was then grouted to land surface. Gamma and lithologic logs indicated that wells 9, 10, and 13 were completed near the base of the alluvial aquifer and that deeper wells at these sites would not provide reliable water-level data for the alluvial aquifer.
The four wells in the Memphis Sand aquifer were drilled by the mud-rotary method and completed with PVC casing and screen. Wells MS-1 and MS-2 were constructed with 30
The stratigraphy encountered during drilling near the Shelby County landfill can be briefly summarized as: near-surface clay and silt, alluvial sand and gravel, silt, silty-sand and clay of the confining unit, and sand in the upper Memphis Sand.
The shallow clay consists of about 10 to 15 feet of top soil and brown silty clay changing to gray-brown clay near the top of the alluvial sands. These are fine-to coarse-grained sand with occasional layers of gravel. The alluvial deposits are generally 45 to 55 feet thick at this site. The confining unit underlies the alluvial deposits.
The confining unit is approximately 30 to 60 feet thick and consists of silt, silty-sand, and clay. However, the lithology and thickness of feet of PVC screen. The formation was allowed * this unit may change rapidly as evidenced by to collapse around the screens. These wells were grouted from about the middle of the confining unit to land surface. Gravel and sand packs were placed in wells MS-3 and MS-4 and then grouted to land surface. The wells were developed by flushing the casingusing the drill rig and later by surging with air. gamma logs for wells MS-1 and MS-2. A clay layer encountered at 61 and 69 feet below land surface at MS-2 pinched out and is not present at well MS-l, only 50 feet away.
Wells MS-l, MS-2, MS-3 and MS-4, and the two stratigraphic test holes SH:Q-124 and SH:Q130were drilled into the upper part of the Memphis Sand. The upper Memphis Sand in this area consists primarily of fine-to medium-grained, gray to light gray sand. Some layers of silt and silty sand were encountered. Gamma logs for all of the Memphis Sand wells are included in Appendix A.
LITHOLOGY
During well construction, geologist's logs describing the lithology at approximately 5-foot intervals and drilling conditions were recorded. Samples were collected from the auger flights, the drilling mud, and selected intervals were sampled with a split-spoon sampler. Natural gamma geophysical logs were run on all wells. Li thologic and select gamma logs are presented in Appendix A.
GROUND-WATER LEVELS
Ground-water levels were measured periodically at the observation wells (table 2). Water levels in the alluvial aquifer generally ranged aquifer were generally 30 to 40 feet below land from 15 to 45 feet below land surface. Water surface. The water level in the Memphis Sand levels at well 6 were near land surface, but the aquifer is lower than the water table in the alwell is believed to be plugged. The shallowest luvial aquifer. Continuous water-level recorders water levels in the alluvial aquifer occurred at were installed on wells MS-l, 7, and 22. wells 1 and 2, and the deepest at wells 26 and 27. Hydrogr'aphs for these wells are shown in figures Ground-water levels in the Memphis Sand 2,3, and 4, respectively. 
